Historically, variable and transient sources have both surprised astronomers and provided new views of the heavens. Here we report the discovery of an optical transient in the outskirts of the lenticular galaxy Messier 85 in the Virgo Cluster. With a peak absolute R magnitude of −12 this event is distinctly brighter than novae, but fainter than type Ia supernovae (expected from a population of old stars in lenticular galaxies). Archival images of the field do not show a luminous star at that position with an upper limit of g ∼ −4.1, so it is unlikely to be a giant eruption from a luminous blue variable star. Over a two month period the transient emitted radiation energy of almost 10 47 erg and subsequently faded in the opical sky. It is similar to, but more luminous at peak by a factor of 6 than, an enigmatic transient in the galaxy M31. A possible origin of M85 OT2006-1 is a stellar merger. If so, searches for similar events in nearby galaxies will not only allow to study the physics of hyper-Eddington sources, but also probe an important phase in the evolution of stellar binary systems.
On UT 2006 January 8 we initiated an optical photometric campaign with the automated Palomar 60-inch telescope (see Figure 2 and Table in the electronic supplementary material). The light curve with a plateau of 70 days is unlike that of type Ia supernova.
The plateau duration is also too short for an outburst from a Luminous Blue Variable (LBV; η Carina).
We began a program of spectroscopic observations with the Palomar Hale and the were the deepest it is likely that the lines were seen due to better sensitivity.
We associate the strongest line at wavelength, λ ≃ 6587Å and that at λ ≃ 4874Å
with Hα and Hβ, respectively. Accepting this identification, the mean heliocentric (peak) velocity of the pair is 880 ± 130 km s −1 . We were unable to conclusively identify the remaining lines but do note that the spectra of many hypergiants contain a number of unidentified 1,2 emission lines. and the theoretical value of 3.05 † . We estimate E(B − V ) = 0.14
−0.14 which corresponds to an R-band extinction of 0.40
−0.40 mag. This is to low to explain the unusual color and temperature of M85 OT2006-1 with a strongly absorbed nova, supernova or LBV.
We searched archival data from HSTe, the Spitzer Space Telescope and the Chandra X-ray Observatory with the view of constraining the progenitor. There is no evidence for a bright progenitor nor do we see tracers of massive star progenitors (see Figure 1 ). This finding (and the shorter duration) rule out that M85 OT2006-1 is an LBV because LBVs are amongst 1 the brightest stars, M V < −8. Along these lines we note that M85 is a galaxy composed of old stars with a possible trace of a spiral arm. We conclude that the M85 OT2006-1 likely arises from a population of stars with mass of few M ⊙ or smaller.
We now turn to the physical parameters of M85 OT2006-1. The bolometric luminosity flux (as traced by 4πd 2 νf ν ; here, f ν is the spectral flux density at frequency ν) of M85 OT2006-1 peaks at L p ∼ 2 × 10 40 erg s −1 . Over the first two months the total radiated energy is about E ph ∼ 6 × 10 46 erg. The inferred blackbody radius of the object is
The closest analog to M85 OT2006-1 is M31 RV, a bright event curves and redward evolution of the broad-band spectrum. † Case B recombination, 7 low-density limit, T = 5000 K.
The distinctive physical parameters (relative to novae and supernovae; see Figure 4) and the potential connection to a fundamental stellar process (merger) 10 may warrant coining a name. We suggest the simple name luminous red nova with the adjectives highlighting the principal characteristics of M85 OT2006-1. Statistics (including especially the nature of the host galaxies) and follow up studies would help astronomers unravel the origin of these enigmatic transients and also study the physics of hyper-Eddington sources. spectrum, using a sliding 10Å window we were able to set a 3-σ upper limit of ∼ < 6 × 10 −18 erg cm −2 s −1 in the vicinity of Hβ. color when compared to sub-luminous core collapse supernovae (such as SN 1987A). Finally, the two events, unlike LBVs and core collapse supernvoae, do not arise in star-forming regions. For any reasonable progenitor mass, both events exhibit hyper-Eddington peak luminosities, similar to the sources V838 Mon. 14,10 Furthermore, both sources also characterized by low expansion velocity (< 1000 km s −1 ) and a strong redward evolution of the peak frequency. For these objects, τ , is the "plateau" time scale. For novae, τ is the time scale in which the nova fades by two magnitudes, t 2 . Filled circles show the positions of 82 novae observed 15,16 in Messier 31
(assuming 17 V − R = 0.56 at peak). The brightest stars in our Galaxy are highly variable but these objects (marked "LBV") are clearly distinguished by long variability timescales and a high quiescent magnitude. The dashed line (R = −7.5 mag) is the Eddington limit for a 1 M ⊙ G-type star.
